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(57) Abstract 

PURPOSE: To efficiently obtain a steel excellent in 
strength and toughness by casting a steel where 
respective contents of C, Si, Mn, Al, and Fe are 
specified, performing rolling in the prescribed temp, 
region while holding the resulting cast steel, and then 
carrying out direct hardening, accelerated cooling, and 
tempering under the prescribed conditions. 



of, by weight. 0.02-0.25% C. 0.05-0.6% Si. 0.3-3.5% 
Mn, ^0.1% AJ, and the balance Fe is refined. A cast 
material of the above steel is rolled without cooling 
down to ^Ar 3 point or after reheating up to ^Ac^ point, 
followed by direct hardening or accelerated cooling. 
Subsequently, the steel is heated up to a temp, between 
450°C and the Ac 1 point at «1°C/sec temp, rise rate by 
means of a tempering device provided on a 
manufacturing tine equal to that of rolling mill, etc., 
and then cooled at 0. 05-20° C/sec cooling rate. 



CONSTITUTION: A steel having a composition consisting COPYRIGHT: (C)1 992, JPO& Japio 



-1- 



Best Available Copy 




(19)B*HHMOT (JP) (12) & |p} i}$ & $H (A) (ll)»HFfflK4MII#^ 

#lf§¥4 -358022 



(43)&8BB ¥f£4*p(1992)12miB 



(51) IntCl. 5 




F I 






G 2 1 D 8/02 


B 8116-4K 








C 2 2 C 38/00 


3 0 1 A 7217-4K 








38/06 














m&m<D&2(± 9 H) 


(21)tfi^#^ 


^¥3-133069 


(7l)ffllBA 


000006655 














(22)fib^0 


¥^3^(1991) 6^ 4 B 




}KSC« := PftBBK^nr2TB 6#3^ 






(72)5gi£# 












^ms&r&srarao- 1 


















(72)»IB* 












=Fm»ir^msfS2o- i 


frB*SMM*5S 
















<72)3Mi# 














»rB*sa*^ 
















(74)f^lA 

















(54) [£9I0>«;*] »W«CDiBi*S 



(57) QRB] 

aci jftara)*BiLifl«*T*it:/»a±©#aa 




—127— 




1 

1 ] M%T 
C : 0. 0 2 — 0. 2 5% 
S i : 0. 0 5 — 0. 6 0% 
Mn : 0. 3 — 3. 5 0% 
A 1 : 0 . 10 %£TF 

A r 3 &&>~f 5> £ <h & < * ^^Vi«Ac3^_h 

£ A r 3 A£U:0>aftA> 6 5 TC/#BUfc©J»ai»£Tr 5 
0 oraTOKMEATffif^ iiIl>S4 5 OTOlAc 

0 . 0 5 1C/»BLh 2 0 £ 

[»*3B2] 
C : 0. 0 2 — 0. 2 5% 
S I : 0. 0 5 — 0. 6 0% 
Mn : 0. 3 — 3. 5 0% 
A 1 : 0 . 10 %£TF 

Cu : 3. 0%£TF 
N i : 1 0. 0%OT 
C r : 1 0 . 0 %£TF 
Mo : 3. 5%£TF 
C o : 1 0 . 0 %EAT 
W : 2. 0%J£TF 
T i : 0. 1%J£TF 
N b : 0 . 1 %J^T 
V : 0 . 2 %JETF 
B : 0. 0 0 3%£*T 

5X:/&si±<Dftmmm-es o ot^Tcoi&^S; 

[f&iE<Z>P*fflfcI&$l] 




(2) #18^4-3 5 8 0 2 2 

2 

[0 0 0 1] 
[0 0 0 2] 

f/mrn 2 J^±O^^An{C^0v^>-9*-f Ht>b 

iE*p, ^<D<fc3^:a^O«IAtl^MbMScD 
M*i5-c< JEBBSH-©* £&An&fr5 Bt»*An 

CO 0 0 3] 

T«U «IA.fcH*&lia 5 3-6616 ft&f© 5 5 

- 4 9 1 3 1 m&m, fttem 58-3011 ^mmz 
x®j*5C€££&Tfr>«&«, *:<Di&*kmmz&mi,T 

HLxa«(Ml C&nH*. a#fc#b<Hr 

*»&jufij&> s hm&o&tm vx&xim* £© 

[0 0 0 4] *^©BWttCOi;5^3iWjHC!)»S^ 
&£ifftb£3£irst>tDT&;5o 
[0 0 0 5] 

*m<Dx&&mm\zm»\snz&mm<Dm&*m-?$> 
( 1 ) sm%t 

C : 0. 0 2 — 0. 2 5% 
S i : 0. 0 5 — 0. 6 0% 
40 Mn : 0. 3 — 3. 5 0% 
A 1 : 0 . 10 %£HF 

A r 3 j^U^T J~?£^1T£> £ < , **^ttAcu£6U: 

fc^v^x, &mm^zsmmmxnmm^ b < tunatt 

£ A r 3 jSU24±©fiaW» £ 5 < C/»JK±©»SI5i*T 5 
50 0 01C^T©ffl«*T?fTV^ ilt^4 5 0t;SU:Ac 



—128— 



3 

mm* o . 05 r/imji 2 o *c/#aTT»arr* c 

[0 0 0 6] (2) li%T 
C : 0. 0 2 — 0. 2 5% 
S i : 0. 0 5 — 0. 60% . 
Mn : 0. 3 — 3. 5 0% 
A 1 : 0 . 10 %£TF 
2*>\Z, 

Cu : 3. 0%JETF 
Ni : 10. 0 %£TF 
Cr:10. 0 %J^T 
Mo : 3. 5%J^T 
C o : 1 0 . 0 %£O r 
W : 2. 0%OT 
T i : 0 . 1 %£TF 
Nb : 0. 1%£TF 
V : 0. 2%JETF 
B : 0 . 0 0 3 %&Tf 

5t:/^±a)^3l3iST 5 o orsAT^M^^ 
TfTVi, ilt$4 5 Ot;^±Aci^T©f^0» 
Ml/M&£T09#M^£lt;/fm±£U iMLl 

[0 0 0 7] ^T> **Mfc^V^T»«ICRWr*. * 

JH*» fcJUSrt* S xn**tr « An, SUM b T« 
An, tt^LTiiig$ns»i<D^«im»li'T;^>iJ--f 

>im h*»*if<o*tticib»X*nfc«ffi^jnx$ 
nfc*- x^>f h**&5i*i»3^nfc<Ett^j»iai«* 
\zg>< m&-r z>zt\z&-3 Tmt&±%- l , ^c<to 



(3) »H¥4-3 5 8 0 2 2 

L Ig £ flj£r*r d £ l£ 0 £ ti £ H^"T £> «b co t? & 
[0 0 0 8] -J8f:ftILlgT4i;-5^5^I* 
MMKWF e &Jl<D±m7cmt<Dfc{£Vot LT«f 

#u **Ru^ja*jfcff*>nfc»!<o«jBtt-fe^>^-f h 

ttH»jK*ac^Ktt3&t**fc^rarn* fiSB&<z>d« 
t>-ene^3tAyT^vi©T««>x3iifl[^aiVi. l^l 

[0 0 0 9] *«W*»©*Bfcfc.fcni£ &Mb&5<7># 
*fc*i;TV>fc («dktfeTttM9>«Mi<« 

[0 0 10] *fc*«9Btt*c:^ViTli#iattli0^fft>8& 

40 mz»tittm&9tm'rz>&ft dt^<, ^^o^^ 

[0 0 1 1] *A\Z, £.M&<DMM&&>\*mi \Ztf;T&5 
SILXi GKMLgM) £^2 Jc^Tck^JCJEEM • # 

mum (&m»^mmm) tm-mm^^>±izmi^ 
so t^utm^ z<D&5tmi&<t\z&r>mm-}§m 



—129— 



(4 

5 

tJe^tjtUT#^a6TM^WT, met. mmzmnr^ 
^*&wm\z&v2>m<z><k¥f&ft. &&&&*mm\z. ■■ 

cooi3] &T\zmmjj&<Dmjz<Dmm\z^xm'< w 
c\z>m<omfc&fto<D\z^®tejtm^&*). o. o 

m&o. 2 5%&m?iz>t, mm&* i £iti* j £Zo si 

ft*. 0. 0 5X*«0)*«Ttt^OM^^ - 
[0 0 14] Mn^COMCtM^T^D, 0. 

A Wt^mTtmtLxmim^tl^o 0. 0 0 5%^® 20 

^mmrc^^^kiAUK, o. io%$iu^ 
iic^^3^^e>^cD^jns^±^ : &o. i%<h 

[0015] Cu, Ni, C r, Mo, Co, WteWT 

56. C u : 3. 0 %£*T, N i : 10. 0 C 
r : 1 0. Mo : 3. 5 %&T. Co : 1 

0. 0 5K&T, W:2. 0 XETFfcKjrr*. 
[0 0 16] v««rm»ft:fcckD*©3ia[*i«ae)«<!Dfc 

^CD_L^ft0. 10%W5 o B\tm<DlftAn&&fa± 

Raw****-*. m<Dm&*m&z><Dx. 

<Z>_bfgft0. 0 02 5Xtt5. 40 
[0 0 17] jfcfo *569ifc^»S«H6*#fcttViTifi 

*am*wtt&im&#vmm*tifcmft^ 

£fc8M-ft#srr*££fc< ? *©S*JRMEai 
ft PS tt b T ft - t ft A c 3 K w&nffc 

\tmm<D^mzm^x\^zm^^h(Dx\t^i^z. 



4$&l¥4-3 5 8 0 2 2 
[0 0 18] JEK«OM9«#lCltV^TS^«. 

ft 5 0 0 , C^TtI^lfcottun^®A5tv;Pf> 

[0 0 19] A\Z. »RL*frfct?ViTT***t, 
USES • J&SIX6 (JEM^-^SI^®) <h^-§2i^ 

^o«rCcfc*#»»&WSWrWlft#»T*2:t*^r 
fgiifc: 9 £M£ft*l, < |pj_b-T^, £ £&*im 

[0020] &iz. mmv<Dm$im&ftxmmvMm& 
4 5 ox;&±£isfr<D\*znmm^\zmm&i&M^ m 
mfem*mmmx&%\zffim2^zz.£&x%te\,*&z 

T&*o S fcttM blg$ A c i MTt A c i 

T«#^a*{c«ffioiaa, tug . «aj«KD&*:^ 

IHaRlR?CD«fU39t£CTL*V^ BUS, WttftKfcac: 
[0 0 2 1] S^^jftMU«©?&aiiSftft0. 0 5t/ 

»a± 2 o Tc/^Ti ufca>« o . 05 r/f**^-? 

£fc±|gft2 OTC/^tL^cOtt^in 

^-t^fcfften-r, wtt©*Ybft^i;*^&T*<&. 

[0 0 2 2]. 

fcJE£#0>91ftS 3-8 K5K"r»i6^frT9i*B L 
T »C3I IDMI b tut. 

[0 0 2 3] 
[*1] 



—130— 




(5) &M¥4-3 5 8 0 2 2 

7 8 





ft? 


m & <t & ft c s a % ) 


c 


Hn 


Si 


P 


S 


Cu 


Ni 


Cr 


Mo 




A 


a is 


1.5 


0.20 


0.005 


0.004 


- 


- 


- 


- 


rt 


B 


0.12 


L4 


0.25 


0.006 


a 005 


- 


- 


- 


- 


" 


C 


a 12 


1.4 


0.28 


0.003 


a 004 


- 


- 


- 


0.5 


ft 


D 


0.08 


1.0 


0.20 


0.004 


a 004 


0.4 


1.0 


0.5 


0.5 


tt 


E 


a io 


0.8 


0.25 


0.004 


0.005 




ao 


1.0 


0.5 


tt 


F 


Ol 12 


1.4 


0.18 


0.004 


a 003 








0.5 




G 


ao7 


1.2 


0.30 


0.0(6 


0.006 


1.0 


2.0 


0.5 


0.5 


** 


H 


a 12 


1.4 


0.22 


0.003 


0.004 










t* 


I 


a OB 


1.3 


0.21 


0.007 


0.004 










l£t££S 


J 


a io 


1.0 


0.20 


0.006 


0.003 


0.2 


1.0 


0.5 


4,0 




K 


a 12 


1.0 


0.27 


0.005 


0.004 











[0 0 24] [^2] 



tbsm 


flEJ 




Nb 


Ti 


V 


Ta 


Co 


W 


A) 


8 


N 




A 














0.030 




0.002 


// 


B 


0.03 


0.01 


0.01 








0.028 




0.003 


// 


C 


0.01 


0.01 










0.028 


a 0015 


0.004 


/* 


D 






0-02 








0.050 


0.0018 


0.003 


// 


E 














0.023 




0.003 


ft 


F 














0.038 


a ooio 


0.004 


tt 


G 


a oi 


0.01 










a 030 




0.003 


tt 


H 


a oi 


0.01 




a oi 


0.5 


0.2 


a 030 




a 003 


tt 


I 














a 040 


a ooio 


0.003 


yam 


J 














a 030 


0.0015 


0.003 


tt 


K 


0.15 


0.5 


0.5 








a 040 




0.004 



[0 0 2 5] [^3] 



—131— 



(6) 



#H¥4-3 5 8 0 2 2 



10 





Na 


m 


<z>EBI 


jp#) 

&£ CC) 


7 

w 

On) 


a 
on 

n 

Odd) 


CC) 


CO 


cc)/ mn 






1 


A 




1150 


240 


15 


930 


910 


20/32 


62 




2 


A 




1150 


240 


15 


740 


700 


20/30 


65 




3 


B 




1150 


240 


15 


880 


860 


20/30 


58 




4 


B 


// 


1150 


240 


15 


880 


860 


20/30 


62 




5 


C 




1150 


240 


25 


880 


850 


20/15 


74 


// 


6 


C 




970 


240 


25 


850 


830 


20/15 


60 




7 


c 




1150 


240 


20 


860 


824 


620/15 


7920 




8 


c 




970 


240 


15 


805 


742 


20/15 


5820 




9 


D 


WES 


1050 


24C 


30 


880 


870 


20/25 


75 


// 


10 


D 


ft 


1050 


240 


30 


830 


820 


20/25 


68 



[0 0 2 6] 

<3c3<0-?-^k-l) 



[f£4] 





Ha 


m 


CC) 


mtv 

<m 




cc/m 


. m 


^TS 

Oigf 

/ran 2 ) 


vTrs 
CC) 






1 


A 


630 


0 


6 


as 


164 


70 


-110 






2 


A 


630 


0 


6 


as 


167 


54 


-50 


Ara=762 "C 




3 


B 


630 


0 


1 


aos 


668 


76 


-95 






4 


B 


250 


0 


1 


ao5 


292 


85 


-20 






5 


C 


630 


0 


12 


2 


125 


85 


-95 




/* 


6 


C 


630 


0 


5 


10 


182 


105 


-92 




mm 


7 


C 


620 


0 


7 


2 


8007 


64 


-£8 


Zm^-f Ar,-758 TC 




8 


C 


620 


0 


5 


5 


5940 


67 


-52 




9 


D 


640 


0 


5 


10 


199 


110 


-120 




rt 


10 


D 


640 


0 


5 


5 


192 


117 


-128 





[0 0 2 7] 



[*5] 



—132— 



(7) 



4$H¥4-3 5 8 0 2 2 



11 



12 





Na 


® 




ig$) 

&s oc) 


B 
(ran) 


an 

m 

(ma) 


CC) 


mm 

CC) 


iWT / 

mt / 

CO/ 






11 


D 


// 


1050 


240 


30 


830 


790 


20/25 


101 


nam 


12 


D 


w 


1(50 


240 


30 


880 


875 


20/20 


7500 


// 


13 


D 




1050 


240 


30 


830 


820 


20/15 


3067 


tr 


14 


D 




1050 


240 


30 


830 


780 


20/18 


70 




15 


E 




1150 


150 


20 


790 


790 


200 A, 5 


59 


// 


16 


E 




980 


150 


20 


780 | 


780 


40/15 


57 




17 


E 


me 


1150 


150 


20 


790 


790 


215/7.5 


87 


** 


18 


E 




980 


150 


20 


780 


780 


20/15 


122 




19 


F 




1100 


50 


20 


790 


780 


20/18 


82 



[0 0 2 8] 







m 


Mm 

CC) 


imL 
mte 
<Dm§ 
*m 

cm 




0C/tJ>) 




sum 

(kgf 
/mm 5 ) 


W& 
VTrs 
CC) 


m n 




n 


D 


640 


0 


12 


0.2 


153 


115 


-135 




Jttaa 


12 


D 


640 


0 


5 


0.01 


7624 


87 


-80 




** 


13 


D 


640 


3600 


0.3 


2 


733 


78 


-80 


n 


// 


14 


D 


640 


0 


5 


30 


194 


121 


-68 






15 


E 


600 


0 


25 


5 


82 


97 


-130 




/* 


16 


E 


600 


0 


25 


5 


81 


102 


-138 




±mm 


17 


E 


725 


0 


7.5 


5 


158 


82 


-78 


Ac,=705 r 


// 


18 


E 


380 


0 


7.5 


5 


150 


120 


-62 






19 


F 


660 


0 


1 


20 | 


722 


96 


-98 





CO 0 2 9] 



—133— 



(8) #H¥4-3 5 8 0 2 2 

14 





Na 


m 




E£ CC) 


X 

"7 

Obd) 


& 

Gun) 


V w 


mm 

CvJ) 




mmT 

m 


met 

CC) 




20 


F 




950 


50 


20 


810 


780 


20/20 


78 


660 




21 


F 




1100 


50 


20 


805 


790 


20/15 


75 


660 




22 


G 


// 


1200 


240 


50 


950 


940 


20/20 


104 


580 




23 


G 


// 


1200 


240 


35 


890 


860 


410/20 


80 


580 


mm 


24 


G 


" 


1200 


240 


35 


890 


860 


20/20 


95 


580 




25 


H 


// 


1150 


240 


10 


785 


765 


20/50 


137 


640 


// 


26 


H 


// 


1150 


240 


10 


860 


845 


20/50 


152 


640 




27 


H 


tf 


1150 


240 


10 


860 


840 


20/0,1 


132 


640 


// 


28 


J_ 


// 


1150 


240 


25 


847 


821 


20/25 


63 


600 


// 


29 


K 


// 


1150 


150 


20 


860 


840 


20/25 


65 


600 




30 


I 


// 


1250 


240 


40 


8C0 


785 


20/35 


67 


640 




31 


I 


w 


1250 


240 


40 


800 


785 


20/35 


64 


640 



[0 0 3 0] [£ 8] 





Na 


fig 


») 








turn 

(kgf 
Am 2 ) 


«3tt 
vTrs 
CC) 


fit n 




20 


F 


0 


i 


20 


718 


98 


-102 




MM 


21 


F 


2400 


0.1 


20 


8875 


7B 


-75 






22 


G 


0 


15 


0.5 


141 


92 


-105 






23 


G 


0 


15 


0.5 


91 


86 


-98 




mm 


24 


G 


0 


0.06 


0.5 


11295 


72 


-73 






25 


H 


0 


60 


1.0 


147 


105 


-94 




tr 


26 


H 


0 


60 


1.0 


162 


101 


-91 




mm 


27 


H 


0 


60 


1.0 


142 


47 


-62 




rt 


28 


± 


0 


5 


5 


179 


134 


-20 




rf 


29 


K 


0 


10 


10 


123 


101 


-5 






30 




0 


4 


0.5 


155 


85 


-105 




mm 


31 


1 


0 


am. 


0.5 J 62000 


64 


-62 





13 

<3l3<Z>o-^-4) 



[0 0 3 1 ] 



—134— 



(9) 



&M¥4-3 5 8 0 2 2 



[01] 



[02] 




I 1 



—135— 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



LTFADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHffilT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




